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Abstract

In order to study the interaction between moving fluid and flexible rod with variable cross-section, a
model of flexible rod with variable cross-section clamped at both ends under the action of axial
wind is established. Based on the ideal fluid assumption and the Euler Bernoulli beam assumption,
it establishes the basic equation of the interaction between flexible rod with variable cross-section
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and the wind field. Then through the linear stability analysis, the expression of the temporal
growth rate of the perturbation and the characteristic function of the flexible rod is obtained.
From this, the long-wave instability and instability mechanism of the flexible rod are studied, and
the change law of the growth rate of the frequency and the temporal growth rate of the perturba-
tion is discussed. The results show that the section variation coefficient and position function of
flexible rod have a significant influence on the value of the frequency and the temporal growth
rate of the perturbation; the modulus of elasticity has a greater influence on the temporal growth
rate of the perturbation, and the influence on the frequency is negligible. It derives the expres-
sions of the wave number and frequency when the coupled motion is the most unstable, and the
frequency at the most unstable time is linearly related to the wind velocity.
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Figure 1. Model of interaction between airflow and flexible rod with variable
cross-section
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Figure 2. The effect of dimensionless wave number on dimensionless angular frequency with respectively different the
cross-section change coefficient and the transverse position
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Figure 3. The effect of dimensionless wave number on dimensionless the temporal growth rate on x =0
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Figure 4. The effect of dimensionless wave number on dimensionless the temporal growth rate of the perturbation
with respectively different the cross-section change coefficient and the elastic modulus on X =1000
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